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afl# *liL*Hb ^S, (a) Ir^mimmortalized) 3*1 ^ = #?1 

^1; (b) #7l #71 ^ *}M]S.3- £-3^1 71 51 -3* -frH*Hs S# *H 

IG p-l* Hfl^ *fl°<J*Hr (c) &n (b)3 *S|- #Bfl» 2-^Bl^ 

^Tfl; £ (d) #71 AflSE^ ^= 50% ol^-ol 6>Afla<a ^ ^r^l (b)3 ^*Kr 

i» ol-g-^H lr#*H3: 7^1 £t\& #ofl« 

[ifli£l 

5. 2 

#71 Afl5L, °1*1, #e *H|X, IGF-1. 
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°1<*|* fl* 43L<i\ ^ {METHOD OF PREPARING CELL FOR TRANSPLANTATION} 

5. l^r -n-^fl s^r #7l *H3L» ^^r^r 1MI * MEF-2, GATA, ^ Desmin 

If-O^ **|« A}**H Sl*> ^ #^ #7l AflX$) o^J^ A^-fr ^ tfl 

£ 2fe *m ^-Hfl §^ »7l Af|5L# IGF-1^ g: fe JM«MH ^^V^r ^1 «fl 

* MEF-2 *H-*M *7l Afli^ 

<4> #^r7> ^^(circulating) -S^llS. (progenitor)^ in vivo source^ 7}^g- 

*)*)s\9X^. *fl3L7> ol^^(dytrophic) 33 4j#ofl 

#uL-¥- ^^r ^W^^". >flS3 ^9* fl-^^lfe- ^V^^-M-, °1 

^€ Afl£7> S3] ^<*1] ^7-fltWr 3£r °1 ^li7> 43e Afli«a-ir ^W^. 
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> 5 -a}*W^(5-azacytidine)^ ^ -?r5- lr€^r °l-§-*H ^*rfe ^ * 

#7l ^l-^tb 3 ^ 40%^1^^3: sl^-Sj^al Or lie ^.^V^^f (Or lie 

e? a/., Tferwre 42(9: 701-705, 2001). 
7> £ ^ ^ W0 02/083864^1^^ ^l5Lol^ ^ ^ A^ofl 

^^immortalized)*)*! »7l ^£f **|; (b) #7l ^£1 435- <>H1 

£ S ^SM^JE^ -fr2E*Hs- 2^ tr #71 Afl^» «fl<£*Hr ^1; (c) #7ll (b) 

51 M- £^^}r #711; ^ (d) -8-71 ^<^£ ^ HMtfH ^Tfl^ 

100%7> ^H15L^ «fl #7*1 (b)3 Ails:* ^S*Kr #7fl-i- 5Lf"^ 7flAl€t*. 

c8> c}^ g£r 4S.o]X\ 7 )^A\^ ^ #7l AflSSL^M ^ <>Ml£* aL^-frS. ^#*Kr 

^o] 7 }# ^7l ^<*Hfe ^cl ^1 T&$o} 
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o> g. ^st\ 3E-fr** ## S*H1 °l^*>7l ^t!r ai^-frS. ^#*Rr 

nejJi £°1 4£t °l-g-*>°3 4^«r 71^1 ^tb #°fl« *l3.*Rr 

-2> (a) MSK immortalized) *M ^ #7l Afllt #31; 

ls> ( b ) #7i §^ #7i #e eHia *awi:£-* -fr:s=*Vfc s£ *H- igf-i* s. 
«-*k=- tifl o <f^ *fl*<Wb #3); 

14> (c) #31 (b)5l Afli^ ^ #Efl» 5-MBl^Kr #31; ^ 

is> (d) #7l Afl£^| ^ 50% cl^-ol #e 6^1^ ^ #31 (b)^l 45L« ^*Kr #31- 
16> #71 tHS- ^* ^r#*}7l ^tb, £ 5E4HfMH Ir^tb ## 71 M ^tb # 

ofll- *|fi*H=- tf^* ^ #31* 3L-t^: 
i?> ( a ) #71 i-fr^iM^ #71 Afla* £-e}*Rr #31; 

18> ( b ) #71 ^ #71 4£f #5- <»M£S ^r3H7l£^ 2:3 *H IGF-1* 3. 

W-fe tifl 0 ^ 0 ^ #31; 

19> ( c ) #31 (b)^l AflX^ ^ #«fl» 2-^Bl^^ #31; - 

20> (d) #71 Afls^ 50% o]#ol #e "fl #31 (b)^l #31; ^ 
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l> ( e ) #71 ^5- 445* -S-71 5,-fHf-S. °H*rfe ^1- 

2> in vitro^l^ 5-fHff- S*H1 <>H*l-7l 45-i- *34H*Hr #3H1 & 

^ #7 ] IGF-Klnsul in-like Growth Factor-l)# 5W"cr WW W 

% ^4- #71 4551^ ^ o>4 53.^1 ^-sH:^ ^tflSHfr ^ ^^-JLiiL*) °1 

j^o^ ^}ol4. ^ol IGF-1^- $7}*H Wtt 454^ MEF2 3 7^X1 ^aJj- 

o]^ ZL 43.7} ^5- <>H|53 3 7J-«>711 SHtb^. 

:3 > £ M]3.$=r 31*1. #71 45(BMSCs)» ^ $£ 

^>4. 45 ^ ^ 15%, 20%, 30%, 40% SE^r 50%7> <^45 ^ 

445*1 ?H «>^^>31, ^^tb 45 ^ 60%, 70%, 80%, 95% S^r 99%7> °>4 

5°J 3W «W3*r^. 7>^ w>**U& 45 * *MH ^ 50% vfl^l *)= 80%7> M^r 

o}45<a 

24> atb, £ ^oflA-m Ir^tb 71^ &%°] 91^ <?l?>*r ^ *|3.-&Rr 
*S-^^r *H^W-. ^ 4 7>*| ^Bflsl /ili* 5-B-^M ^5- #31 

• 5^t}: 71^ ^^7l7l 41tr (1) 43 e -MIS- ^ 45 

(2 ) ^ x\)s. sfe vn^ 45 « O) « 4s ^ t^r 4 

5 

25> ^7Ha^, 45 ^SlKmO 6 )^ ¥ 45* 10:l:l(^e 45 €^4:^ 

3q 45L 3^*1 45 ^4)^ «1#S. °WRr *W 
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Afl£S. -fi-H^l-fe BMP2(Bone Morphogenic Protein 2)i4 bFGFCbasic Fibroblast Growth 
Factor)* flHM* »fl*H*i *flW ^ 5A^. * **<**Hs ^ HiS. *SM*M 31*11 
#7l 4ii IGF-l-fr j^jl ^7>^S^ #71 ^3.^ Aje^l^ ^r^r 

^-cfl^-tr ^ tt^. °1 °fl IGF-1* 100 pg/md ifl*| 25 ng/mi^i ^£5- «fl*l # 

^ofl, ( c ) #7fl£| °H*Rr Afl£. ^ z$o\5. 25%, 50%, 75%, 90%, 95% Hfe ZL o^o] ^-A> 

^oflA-ife ^ 71^-i- ^Ai7i7i $n >ae ^ism- ^ 

ol^)^ ^ ^ tb^T. ^lS.^ #71 M)3L(^, #71 AflX)*IM -rrBfl-SHr 3 

o] «>^-3j§>4. °H AflS^l 7l 7fl^3floli ^l^Ccaspase 

inhibitor: zVAD-fmk)^ 3|A> (ant i-apopt otic agent)* ^ 

> £ ^oflA-lfe atb 3.-fFrr(<^ ^Tjr)^ ol^*>7l ^tt ^#*Hr ^"i: 

*H*«t|-. £ W± (a) #71 >fl3E. (b) m^: «e A(i, 

^ Afls., * 2-^1 tfl^ XflS., 41 3 *\]S. ^^1, 41^ 

^15., ^^a, § ^^1, ^1^ wfl^- * ^(fff)^ 
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»fl«£*Kr (c) (b) #3HH ^ 5Lv|B]*3*Hf ^! £ (d) -fi-S-^ 

ofl^| sol^jo^ ^-oi^- ^ 5Utt >fl£7> *H5i ^ 50% 0 H V ^ *fl 4S» 

4^*}^ s^-W. ^71^, (marker)^ ^l^H S^r #7l /-fl 

l> ^AHo^i, £ tt^ HM* (e) Cd) *\)2 

1- oH^fe #7« Ift4. t\7\ o}^, ^, #71 AflJSL-i- SL-fr-M ^1 

4£f o]Xj^ ^c] ttV^^-rV. (b), (c) #741*1 afl 6 ^ S.^^, 31* 
(lineage)«lH 3# 7>^ ^7} ^£)^r *\)27} *\°]5L 15%, 20%, 30%, 40% 

50%*\]*\ ^7)1^ q= 60%, 70%, 80%, 90%, 95% SE^r 99%^ =r SW- 

«>^*l*Ml*r, (b)^ (c) #74121 tifl<#4 5-^*3^ ^*Hr ^ 3# <$4\ 

v\7\7\ ^27} 50% 80%°^ *fl*}*l ^l*^. 

^ U^-fr (a) *1« 3.^3^ #7l ^]5L# -gr^Kr #31; 

(b) #71 ^Sf ^m^s. ^rSj-^l^m Bfl^Kir #31; (c) (b) #313 4 

X7 y ^-sJ-isRr #311- a.u)t)^^ #7fl; (d) ^ o}*\]3.7} 10% *fl*l 100%^ (b) #31 
31 ^*Kr #31; 31 (e) 4le <>Hl5L» i-fr^FHl 7]} o)x\^ #31» 

33> Jg. ^aH*! »#7l 43L"fe (i) A7\ *r 5^, (ii) ^ ^13£, ^ xfla, ^ 

45. ^31« XW^- ^ ^^flS. ^ ^ 45.* 
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&r #71 AflS.(BMSC)"*r CD457> <&±= ^ ^1}<% -fr*fl #7l 4 5.* ^M***. 

HJ-r #71 M)3L^ ^ #71 ^SM- ^ -H-Bfl cf^flAj ^ Aflisl-ai5£. 

5> »*lJL(treating)"^ 3<H3EL *M-£| ^-§-<>M Ir^tb 7l¥* «1^# 

^ol ^^7l7m #£*l7l^ Q**}^ ^ 7}^ 

7># **, -S^, «7l^ f 71^, Jf^, M. 3*5., ^ol SL^tf. 

afl-f t±<&% 7]^ ol^- ^#2} Robbins, S.L. ^ lr^(Robbins, 
S.L. ef a/., 1984, Pathological Basis of Disease, p547-609, W.B. Saunders Company, 
Philadelphia)^ Schroeder, S.A. ^(Schroeder, S.A. et al., 1992, Current Medical 

Diagnosis & treatment, p257-356, Appleton & Lange, Connect i cut H ^7>^^.S. 7l^3£|ol 

>6> 71^-ofl ^ ^"£r 3 #3*1 lt 6 l^- 5Efe «1 

^ 71^ ^*H# sHtb^. *1^#3 71^ -*ffl ^/H^r 2nSH ^4 

«g ^ 5^. <^7H^ 3^3*r ## 71^ Afl5.u|. ^ Afls. ^Bfl^ 

^/^ 7i^^^i «i^^ af-*vq-. «g3W3 $ 7i^^ wi^^ $ ^ 

£ ^ A ^ ^/3^ #Sl^ #S Wl^^ol ^ ^Bfl, A] $ 42. A>°H 

*1*3#, #e ^I5.°fl ^tb tHS*^ 4^ Sfe ^'i*, ^^^-S ^^Kr ^P- 

^ #^21 ^<^, ^71^ 7>q- ^21 Wl^^ ^BfluJ- ^ ^#t!r *13# 

ofl ^tv ^4^1 ###3 ^ ^* a^-t&tf. til^^ 71^ €^T, 

^^(^1^), ^1^- ^Hl^ ^S.^: «^S.^r#(mitral 
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annulus)^ «H§ &8r -8*^ TO. ^ ^ 

^«r, ofla >ae<3, ^e^, *W ^tb «. nsja ^#<£, <*s 

7> "^(administering)", "^(introducing)", "<>}*\ (transplanting)"^: *}■%- 

i8> "^# ^(cardiac cell)"fe ^€ Afla(<4* . 4Je ^3.) ^ 4it 

J9 > ^JE(cardiomyocyte)"^ ^#<*H 3# 7V¥* ^ *«H , *1 

heavy chain, cTnl, MLC2v, M% in vivo4M Cx43)« 4^M§H , 

^ 

40> fi.Afli(cardiomyoblast)"fe 3# 7}^ ^» *«*r^. «r 

4i> oHsCcadiomyogenic cell)"fe 3# 7>^tb ^ Csx/Nkx2.5 RNA iEfe 

^*rJL, 2:*) ^ ^^q- -r^o] a.ol^l ^# 7>^tb heavy chain 

:42> m)<£3 ^ #71 Afli^ ^2f« nfl AflS. *§EflS^ -frH"^ 3 

ens 50% #7iAfl^ 7 > 41a W^r, -Se yfl^-i- 
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gqgfi] 7}W i*§-*r ^oi <^7H1 *fl^-€ ^* *V-8-«r 
<*fl S}*fl <#^r sHtr^. 4!S7> CsX/Nkx2.5 SEfe heavy chain°-5. 

^s)c>) ^-oi^ ^ 7>X| *^6l ti fl°<^ ^» 'g'MH 

20 4% 3yMt^l*|S.* 7>^|j1 jl^Alfl 0.2% triton-X100c»l S<H&^ PBS°fl<*l 15 

^l^rf. PBSS. Afl # Aflajlfr 4it 15 blotting -§-^(PBS<^l 1% BSA $r 0.2% 
Tween 20* ^7}H1 ^1^. °) ^ ^ S^* 7Hl *i^^f: anti-Csx 

(1:100-1:200, from S. Izumo, Harvard Medical School, Boston MA), MF-20 (1:50-1:200, 
from Developmental Studies Hybridoma bank, University of Iowa, Iowa City Iowa), 
anti-desmin (1:100-1:200, from Sigma-Aldrich, Inc., St. Louis M0). ^J^l 4^, ^ * 
£ o) jg-s, rfl2:5-(C3X^- normal rabbit serum, MF-20^ mouse IgG2b, desmin^- mouse IgGD^r 
^] 4 °C *l #^-o]s.^- M}^ -g-^(PBS<^l 0.5% Tween 20 

^7»o_3. *H ^ 4^1r t=t^-, °l*r IMfl^ ifrMaQ^KCsxfe donkey anti-rabbit IgG, MF-20 
anti-desmin^- donkey anti-mouse IgG, from Jackson ImmunoResearch Laboratories, Inc.). 
A ^ * 1-^, JMfl^l Nikon TS100 

> ol«V, Cr€- ^94- ^4 ^-o] zl^^II ^l^^-S. 7] 

> £ 1-^7>1-^ 7lnlB|H(committed)^ o] *| # £r3|-£|*l*r 41^3 
o]^ol S^oflA-l o}^ 4^ ^4 ^-§-^^r ^7>A]:?ltHr 3* ^^^f. 
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> SE^b, ^ go] 7^5}^ ^15.<>H ajS.^* 1^*r& 

t}. ole^ Afli, vfl5t| Sife 1^ *\}£. ^ ^1 7>*1 ^Bfl ^ 

8> 4it ^*Kr ^T^l, °]*13Tr 

o) 7 HH^ priming^ ^ *\]S. 311- AS -fi-5i% ^ SU^. ■& ^^H^ ^ 4^ 

^g-sH^l flsfl 5^ #71 A-fli^ll IGF-l^ ^t!r ^HS. ^7}-sH n. J-^* ^Sr&^r. 

19> A^ *l-6] A^o. ^^IH^ #71 Afl^ #71 A^^S^l 3)^^-71- o}^ ^SL*\ 

t\. 4S. ol^)tt ^-tfl^l-71 ^«fl^i^ ^1-^5]^ >M|aL7> Al^- (commitment)^ ^ 

5i> i: £± #71 AfljcoflA-l ol-AfljLg.^ ^-51-^ ^^171 %J 

52> A^loflA-1 ^sl^t}. #7l Afli# 10% -fm^, 100 M L- 

oV^Ss.^-2-P0 4 , 5-15 ng/m-e LIFCleukemia inhibitory factor), ^ 20 nM ^^V^ll^-^ 
4 ^ afl^SI^. olfil- ^ in vitro 2i&<>\}*\ #7l Afl^^ 7,}7> ^ a^ 2:3 
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> -S'SKl*} bFGF(50 ng/mA, from R&D) ^ BMP-2(25 ng/mfc, from R&D), 3.z\5L IGF-1(2 

ng/nC, from R&D)3 M*MH 2 ^ 412. J*<>13 "\*\<& 

MEF-2, GATA, Desmin* ^l-§-tb **H 

*> £ l£r -B-^fl It #71 AflS.» ^^Kl*}^ IN *fl°<Hr ^ MEF-2, GATA, ^ Desmin 
-o]^ a}**} 6 ) M «7l ^Bfl^ ^ tfl 

2^ ^ j±o}^b ^J 6 14. <^7HH, *m A, E £ ^ MEF-2, GATA & 

Desmin^l ^tb (immunofluorescence staining) ^sMjL, 3fl^ B, F ^ J-^- A 

Tg^^^-^xq o]tf|xl<i| tfl-g-^>^- sflo]>i ^iHSr^H <>H*|(phase contrast image) °1 :n. , sfl^ 
Cj G ^ K ^ o^E|.<g(isotype) -5-^ ^ *fl"fr*rte o}v\x} (fluorescent image) 

sill D, H ^ L^r o]^b}-^ tfl^^ cfl-g-SHr n*}^ fiH^H °1*1*Mt=t. 2.S. ol^fe 

4ox n-t-^ £tt4. 

i5 > o]^, ^e)^ ol^V #71 Ailat bFGF^r BMP2 ^*fi*HM , bFGF, BMP2 ^ 

IGF— 1^1 ^*1)*HH ^*ral, 1 t# ^ y A^H * 3L^«Val MEF-2^1 tfltb 

cfff ^(Santa Cruz #sc-10794)» a>-8-*M MEF-2 **1 bFGF, 

BMP2, £ IGF-l^l *]B} a]-^ ^sq- £4. 

56 > s. 2 ^ -B-Sfl #7] IGF-1^ ^7fl £E^r ^M)*HH ^1 W B 

* MEF-2 ^11- AVfrSM ftS|« -fh^fl #7l x|i^ <^*r ^M^N 

«^7H>1, ^lA^B^ bFGF ^ BMP2^ ^*H^ «fl<# 

tr ^o]jl, 41 C ^ Dr bFGF, BMP2 ^ IGF-1^ 
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^414414 4144 14o)4. 3=4, A ^ Ob MEF-2<^1 ^4 4^^^ ^4<4-2., B ^ D^- 
tfl-§-4^ 3jlo]^ ^H^H °H*H4. o]p]^^ 40X 41-§r* 3Hr4. £ 24H iL^r°l , 

IGF-1 2 ng/m^ ^414^ 4* ttfr ^ d Hl5E» ^ 5ft4. 3^4 MF-14 441 4)4 
4 4|=E4H MEF2^ 3 7J441 444fe ^* * «r 5&fe tJ fl, MEF2^ 44 7j-5L7> #4 

4^ n Afla7> <ge 441^ ^3-§r el #31 Si^-lr 3 u 14b 3H4. 444 , 

ttj-aig ^ t&6\}*\ 4413E.# ^ «■ 41 3. ^ 44145- 

44*r A|a lineage^ 4§3* 4 Wt ^ *M ^ 

i7 > 0)44 ^ 343- 1- 41 4134 4143*r 43-8- ^4-2-3.^ #?1 4|37> 
o}M)s.sL *r 31^ wl^4 4^ s^4^ <4» ^4144 ^ 5£^§r 4 *r fl4. ^ 4*3 

2] o}£\ 4^41 44, a|i f ^o]£ 4 50%^ 44134 4^44. ^-44 

eq ^ oHlS.^ <4*|4 4)3^ ^4W" ^°lr 4*^4. *HS. 4 50%, 75%, 85%, 

90% Hl^r 95%, SL^r ZL 44^1 ^]5L7> 4434 44344. 

58> £ 4^0} Wj-^ofl 55^4 344 44 £fc 2:4^8: 4°H^-S. 4 4*1^ 4135. 

4 *«4. ^5- 413). 

5 9> 2: aaa -?--fi-^-g-4i^^ ^7i ^3 

60> £ 3-4414 44 «Hr #71 4|3fe 41 3» 4# *r 43^ &4 

(Pittenger ef aL, Science 284: 143-147, 1999). 4€r 3-*HHM #?1 *«4 

humanized pig^ m^r #?1 4|3) 3=4 7fl44 4^41 44 «4-£-<4 7Hr44(Levy ef a/., 
Transplantation 69: 272-280, 2000). 
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3i> ol-M-H ^xg^j. u^sij. ^-o], ^cfl t^e}- #71 ^HlSS. £3^1 

5.^ -ft-JESRr *H IGF-l* i^*Hr wfl^ ^<HH tifl<#^ S^-§- 

^^r 4£f Jl^S. ^ ^ <>W^, ^ lineage^ ^ 
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(a) ^^(immortalized) 3*1 ^ ^ #7l AflS* #31; 

(b) ^"71 #7l X|S=# ^HISS *aM*l£^ ^"^Hr *H IGF-l^r 

X^Hr yfl^^ wfl^Hr #31; 

(c) #31 (b)^ *\]3.$ ^ ^» ^^^^ #31; ^ 

(d) #7l AfliSl 50% o"|#o] <>Ml5£^ #31 (b)^l M}S.m ^*Kr #31* 3. 

*i| 1 ^1 Sl^H , ^71 #71 ^5L7> o]Xj tfl# ^^Jf^ -fri^fe HHI. 

[3^*8" 3] 

*ii i *^i sa^-i, ^"71 i-f*-#7> ^l^rtl 

4] 

XI 1 51^^, ^"71 #31 (d)fe #31 (b)3 <$7] M]3.4\ 50% ^*1 80%7> 
5] 

1 % V6 fl SH-H, ^"71 IGF-l^l 0.1 ^*1 25 ng/ml<& ^ . 
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6] 

^^(immortalized) 3*1 ^ 4^1 4Je ^MiS ^a]^^ 

2:3 *H IGF-1* 5^-*Rr tifl^^ wfl^H 5-fHr <>1^ 

*}7l 45. 
7] 

*ll 6 ^1 Sl^^, ^"7) #7l 457> tfl# 5-^5.^ ^-i: 

^Rr, 5-fHr 2*1 ^l^^>7l ^tb 41. 

* 6 ^1 sft«W. ^-7i s^7> «y?>^ 3^ ^^is *Hr, 5-fHr- °] 

*\*}7) ^tb 45. 
9] 

*H 6 ^ 5fl<>H. IGF-1^ ^£7} 0.1 vfl^l 25 ng/m*$i ^^-S. *Rr, 5-fi- 

10] 

(a) *ll 1 43 45 SE^ 45. tt^l 

(b) ifl^q 45 ie^t ^ 45 sH 7 -^; ^ 

(c) m^: 45 Sfe m^r 45 ^^1» 5^Hr, 

S. °1^H 5-B-^-l" *l3-*r7l ^tr 2^«T. 
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10:1:1*1 ^^r ^^.S. *Kr 
12] 
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